Endothelial cell barrier regulation by sphingosine 1-phosphate.
Disruption of vascular barrier integrity markedly increases permeability to fluid and solute and is the central pathophysiologic mechanism of many inflammatory disease processes, including sepsis and acute lung injury (ALI). Dynamic control of the endothelial barrier involves complex signaling to the endothelial cytoskeleton and to adhesion complexes between neighboring cells and between cells and the underlying matrix. Sphingosine 1-phosphate (S1P), a biologically active lipid generated by hydrolysis of membrane lipids in activated platelets, organizes actin into a strong cortical ring and strengthens both intercellular and cell-matrix adherence. The mechanisms by which S1P increases endothelial barrier integrity remain the focus of intense basic research. The downstream structural changes induced by S1P interact to decrease vascular permeability to fluid and solute, which translates into a reduction lung edema formation in animal models of ALI, thus suggesting a potentially life-saving therapeutic role for vascular barrier modulation in critically ill patients.